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(54) CLOCK GENERATING CIRCUIT AND 
SEMICONDUCTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the transient time 
until a stable output clock is obtained. 

SOLUTION: In this clock generating circuit receiving a 
reset signal PLL- RST, a computing element 12 measures 
the period of the input clock IN and calculates a count 
for synchronization between a delay clock DL-PUT and an 
input clock IN on the basis of the measured period and 
sets the count to a counter 13. Subsequently, the 
counter 13 changes its count stepwise on the basis of an 
output signal from a phase comparator 18. After the 
computing element 12 sets the count of the counter 13, a 
computing element 30 calculates a count for 
synchronization between an output dock PLL-OUT and the 
Input dock IN and sets the count to a counter 31. The 
counter 31 stepwise changes its count on the basis of an 
output signal from a phase comparator 35 so long as two 
phases compared by the phase comparator 18 are 
coincident. 



COPYRIGHT: (C)2000,JPO 




a9>B*ei#fW (jp> 02> £r ^ 4# 1^ 3k $g (a) mmmim&9s»^ 

#982000 -244309 
(P2000-244309A) 

<43)&BI B ¥ligl2*F 9fl8B (2000. 9. 8) 

<51)Inta.' SWIS^ F I f-?3-h*(##) 

HO 3 L 7/00 HO 3 L 7/00 D 5 J 1 0 6 

7/06 7/06 J 



ftjJSECOSUS OL 22 J© 





ttmYl 1-40499 


(71)tfiJKA 000006013 








(22>ffigCB 


¥JE£11<¥ 2 18 B (1999. 2. 18) 








(72) #§Mf Sit. 


















(74) ^31 A 100089233 












F^— A(##) 5J106 AA03 AA05 0C21 CC52 CC54 






CC59 DD17 DD24 DD39 DD42 






DD44 DD46 DD48 EE08 GG13 






HH02 KK03 



(54) lsmn&m #uy#^im&&&z&mfe&Wi 



(57) mm] 

fmfB*&l*ftl<:Xf(:3tt&. 




1 

faf B A;£ * d y ^ i . miiB;v- ^'ft-c^T & * n * 9 
:gtgi, ****** **i^HIK. 

iba^p -y^<Daw*y*^ia«#^fi*-r*«Ea 30 
tto^n^ ^sfeaasiB. 50 
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mriB a^j 9*v9h* mutis- ^ft-cmm- s * n * * 

lWfB-fei^^*©tH*fi#*«fir*cd:«:<tD* max 

nnecsefbs««^ faiaA^ft^cQii^^s 

mil/ yt— JEW « o tlffi/^ * * •> > * #fWa 
@#«rW*-r -5 CTi KttHTr* * •> > z t % 
miiB^^>^CDfmffi^:fcr^ MT^flL/, 
- K Ufc±T\ e * h h It Kia^a^H^A 

r|gia^^i'^^^>^cotti^fi^^3SlRO, Mia^3i 
Mm. 

m^m 9 ] miB^ 0 > Mta % ^ fm^tcjs 
§ur, ltiapj^®@i»fl!>aH«*5«^&a:^<t^ec 
Buiatm^ii^?7Jffl{bT^, it^2$fc«W^8tcia 

cit^Ji 1 0 ] ffria^o 9£j8sat&cmtestizm 

WJSB 1 0 (Dl^r^&cfBtgcD^n ^^lel^o 
[i9*S 12] A^^n 9 ^<D^jg»^MfgbrW^ 



(3) 

3 

fMa»»*P* ^sagSttBJA^n^iLtBiA 
OTaA#* p 9 ^ ifyiStB*^ icD. n ocD&tB 

s««e-r«fHKa«. «riBasr2<4taj:i«i!«^it«"rs io 
[imqi i 3 ] a**p v ^©jaaa»*a»orwA 

«W*»ifil«Jtl»i. 20 

raw:* aB»5c^fc*-a:s»i 

meats* p » p 9 * i urw* 

men 2 weitnwibKr ^mriar:-pcofiiffl©r 

JSS? or, SWB^2fi3tfflJ;tl(g|^J:fc®-r^8«f 

L/, wE»2*«>>*^iafler-sji»«i* *mz.z>z> 

P 9 ^SfeRRIsIIS. 

3ejajw>awaa* *>m», 

wbb ^ 7 u * serf $n¥m&mzHmm*»m 
ffio«fi[*isffT*i#ttffl^^p^^*afR-rs, « 
i 5 ] a#*p » ^©Haa»*a»orm* 

^Mfg^P9^<hL-C, ffiW^^^VU-fi, 50 
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race, fmmtcmtzitzmi 

mmm® pur* zmmz -&x mt) * p v 2 1 itm^ 

U ^*%SBWCcaHpJffifj:*2aI*jSgigi8i. 
BuiaA^^Py ^ifutatB^;i'P9^<t<D. noco&ta 

* jt«-r * sn 2 &taj±g^ i , 

*. But am 2 tMHttttsaytttr ^»«rf az:o©fi[ffi©r 

MfKiatT. wriB»i*«>>*cDfH»«t 1 ^9 
b f y b u rwi aH*fKci»er * « 2 * * > a? £ , 

grease {ftm«^^tt«T^^far:o©{affi^--a*r 
111 5©i*rii3&>ccia«w>^i3 9^^j5S@K- 

(l^A^StiS, »3R351 3ftCr«LIIH»Sl 5cdi^T 
ti^tctatgO^ P 9 ^fiSEHB. 
[i»5Wl l 8 ] W*3S 1 0W*3B l 7 (D^-Ttifr 

cciatgco ^ p 9 *£flag» i , 

a»^p 9 ^ifiSiuKj&sm^'r^w^^p ^ ^<d«^^ 

[0 00 1 ] 

fgura^'r^^P9^^iHiB. c<o^P9 

[0 00 2] 

[fit*oa$B] PLL (Phase Locked Loop) lilK^W-r^ 



C0003] s6*<dplusih«, ^mi®&m&<ycQ)Z 

+-¥#>'7(,cj:*)ffl®)*?zctic£-?x. zmmmt 

•rx2#m<DPLimm*. &^mmmE.<oTx^mm^m 
mx&<o. &tcs~<xicm<. *brt&&i£'r2>&x<Dm 

*&£H]&g 1 5 Hi, {5I$HI2^ : rffiWEffc 
Vol.97, No .106, pp. 29-36, (1997*£6/3)} iC&MZtltc 

MS&X&K). plUs)5S7 0*5J:C>V^^7t7 3*«*T 

l>£ a PLL15IB7 0&2, ^^^PLLMS&cbbr^^n 

r^D. isf&giB7 i*3&vmmm®K7 2*:mjLx 
tiyxmurz. 

[0005] W^?^ P ^ # PLL-aXTte:. ^?7t73* 

2^t7^K^^snS. «ttHBi»lHlB7 2tt. A 
27#P •> ZVAhV * — F'*» ^Sft/ctfJ^S'P * #PHI 

[0006]S2nt j§t{g0&&7 1 <E>rtSM»8£5*-r 

o, *j<fc^ »@aa&8 i^tfy>^'>u-^^ 

mm<Dmm&*&ffinx\,*z> 0 ^<osmst^ mmmm 
ztizmmm^ommcitmox. Mmicx*.*c£ 
&a!m±rj:~>xi>&. is^mmmmi 6*>, pis 
<oojSGBsmsstoxm^tix^ u fctcu. jises 
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[000 7] co^^cc. y>^*^u-^tr», ais 

SCO:?-* — F^y f iU— ^iLTfllJffiStir^*. CCD 
tctb. y>^>u-^JS6L t b#>k, «-<Z>^iM 
J8<Dl/2<§, fs^-^^micr) 

jUificc— err*. 

[0 0 0 8 ] ffimktmi 9«, y>^j*-^u-*©— 

CI * * DL-0UT (<Z>i»&Jfc«{C$Wa $ tilt * G * * ) 

w>mtix*stx\z. ^iszfcijvzs* 7 8 (DMmm%± 

[0009]7 r ^;W>^78lt *<DiHSMK\ 
*f*?*fo*?4 U-f ^-f >7 5*J«fc^-f U-YffiSlSlSliJB 

>7 b^j:^^ u^sasissiHiiS7 evmfi*:WititM 

[0010] 2*2, A;ft*P » ^iNfcJctfSISi 

8 0^IU fi^DL-^cr^rii5Ifii{sIB8 l^g»t 
So CtUCjToT, a^Hf ^N-OJDW, A^^P^ 

[ 0 0 1 1] M2 2tt, @fel°IB7 1 ©«iflF«:»Wra 
30 ^-fi^^t-hr^^, A27^P *#IN<D1 !>P^ 

BfcSr, f»J^aP8 2«ft^DL-ACT^T1^-h-rS (ttt 

40 [0012] fMfiRHS8 212. A^^P » *IN0i£%±#! 
0^6, -eof^cDil^^p ^DL-0Or<D«:flJ<JDSE^±*s 

o ^ut, a^^p ^^inoae^^^^^^, mm 
y-h*rs Q 022m a«Jt*5 4ec»ffi3nysE:««: 

[0 0 l 3] ^OjS^. A7j^P^^INO^^±^0CT 
50 £IC % 4M<D'*Jl<AiSm<g2Vv*tMXJT±LXttiJj2 
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>^7 8©tH»fS3&«, A^P?4>IN£>1 ^JSJH 
JH, ■iBi^ny ^DL-ourteJ^Mfg^P? ?H-ajr<Ds* 

[0 0 1 4] jS3£Sd *>**C»i*CC» % C 10 

titKMtc, ffiS*mtbZ>& 3 5lc. 1 -To jg» 

[ 0 0 1 5 ] H 2 3 titfBISUBlslSS 7 2 <Z>ASffltJ&& 
S*T:7a?*Erc&S. (4ffl^I»!lHlB87 2 % C«, mfef 

tt % *v W^-Y>8 7. H5£SI5£Hlg8 OtoJrcXUA 20 

[0016] flfflttHBfi 5», ffi**P » *PH*D{i 

7, 8 8^^, -enCC^oT, :r ^ U-Y^ >8 
7, 8 8©&;££^fc>*ttc$15£ffi«: t WRffiCCtbWOr 

§£fbir& 0 

[ o o i 7 ] h 2 4 ffimmmt&i 2 <om$ 

W^o?^ PHlCDig^ £ P v 2 N-OUttcttT £5I*im D 
tfiMMJ: 0 *>/h3l^«>Cc, ffl*j*p •> ^PHiO(4ffi 

^>S8 6<DSt»ffi#. A**p**in©i ^a^j§ 
[0018] W^r^P^^PHlOfiiffl^ A^n^i 
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8§«Ei*ft*CDT, m*>#*v*PULtL,X. A# 
[0019] 

«iiyT©*p**£isieiKi 5 im etrcca^s 

W<WWIffl#s#S£<**i*. 

[0020] p y *i$ra#&^ £ . wmxmttptcmti 

[0 02 1 ] ttf0lRl»!Isl3S7 2iC|19Ur^, «>ff 

[0022] £fc v ^P9^£iaBBl 5 Pv 

LL-our£ A* * p 9 * in£ <Dffl v ttffirr *l J&98£T 

^>^£^tc, f^^^O^T*2ifS^P9^N-0LrrcD^ 

foegKcfc-jt, W^^P^^PLL-otrrotetB^ 
51^ («pJ?Jt4i> . 

[0 02 3] COil ilfglal£§7 1 tt, ^^U-T^-T 
>7 5. 7 6(D®£a£A#< Cite J: or, iSflgf 

«C % tfcffiRHHSK7 2 fe v U^^^>8 7, 8 80 
i!5£M£A£< LT, ttfcft^P 9 ^PLL-a^cDfitB^rA 
*^p 5 r^iNtZ)ffi««:*fe-tt'j:^ir*. ffl^a^ 

PLL-oari a^? ^ p ? ^in£ cD^ofaffi-rn^, 
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[0024] q^gj^ 

Kftjsur, thtf^^ y 9 PLL-ourijfflfti? ja y r ? N^ptrr 
fcT 5>* MtelnlgS 7 1 <t {fitfBHiuisIB 7 

[0 0 2 5] c^fl, »M£&**a**£/SlslB 

^IfJil/, £6CC, t©*n**£it!®B£«it£* 
[0026] 

mnz&mmmcoiv&mmc&t^x, ma 

[002 7 ] »20«WOleIIS&», »lCD«W©^ia * 

[00281^3 o»^oHis-ctt % m 1 <D§m<D# D 
»^*jsSHBcc*>i»r s wraaaiiHS**, ftffE*o***fc 

[0 02 9] IM©»W©IhIB-CW: % Srittl>lyW3© 
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[o 03 o ] mso&wcom&xte. »i^i/»4® 
. aw*. iwa«wfli#©— ^iit, totea*****© 

tettfc? WiB*S> lasers. 

[o 03 i ] m6<D$zw<Dmm*. muz^ombm* 
Ttifr<D&w<D#u?#&i$mmictoi<>x % mriaA^i^ 

fWBvjl^:/u*lW. MIBSI»S3&5H«faH-»ffi[CD 
^CHife^ tfK3E*f t 5 £ £ ttSJSB A2> * n * * £ j§fR 

[o 03 2 ] mi<D¥m<omm*. xt>#vivt><Dm®i 

* ± > «naffifflit««©a*«# itna*™** * * > # 
mria-fei^^^cDffl^ft^^^fi*r^c<btcj:o, 
30 t&mcbt-mx, m^rL^xomnco'rti^mmt^ 

l«i«cSBWK:K<fcS iftiaA^m-^>M 

ffi^si^i i/3fe— sjBiBect>fcors(rsa^^^^>3r 
«wiefli#«u^rr ^^itcsaficr^^^v^i, tufa 

i1^^>Z<Dmm*\Zv bis? hlsX&fSlss 

b/cjtr, hurHirga^ii5i[Ei5S-A^-r 

[0 03 3] m8©«9J©@K-Ctt* *7<0«W©^n 

(cjcssor«fga^^x*^>dr<Da^m#*aKo. nr 

[0 0 3 4 ] »9<D»|9©0B"Ctt. m2^/c«^T8<D 

jweo^c? ^^jSBBcctoc^r^ mrfa^7^>^^ fr 
ta y * f <t-^(cjss or . Mzz*s&.mmm>mmm 

[0 0 3 5 ] Wl 0©«WO@B»* 02, 08, £/c 
09©^(D^Py^^5cI5igS(c*>t,^r, fjia^n 
50 ?r^^E@B«c«|&3*i-5«W«EE3W. ^>e>>CPDd6^ 
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y-t* MeBB*. secerns 

[00361 *11 0>miCE)BKa. ^2 . SS8 % 

ift«c. NRl/fey hflHKttttrr«9-b? MSB*. 
[0 037 )^12 a>*9a<D@l»«. A# * P * *<DJ9 

M^n^iit, fflA«';>WJ/u-*£ t fir 

SaA#*Pv*±. @jiB;l/-^rtT^Hf 2>#Uv&<D 

*r*m 1 {a*at«»«fc . wnaae««:«3er 

l*7*>#<t. «riaMte*p***»S3i*T:ffl:&*p 
£i«ilIIB<b. *jiaA;*7*P* #±m&Btt**v&£ 

ro©flcH*ttiw**2ttfflit«Bi. Miami 

M*R»BKSOrattft*l?BEiifflB«^-^W 30 

TS»lfiWBJ:b«B<fc, m2jifi»«ras-rsH-»«i 
ofittBorti«8RR a r«^rnic t i83EffKtS!fb$-tf*m 

1 SWB»«*p**«ffiK&i£TB;&*p 

zi^co ata *m$r & m 2 mmim t . mB*2 
^&Tm&mfo<Dmzm^*mm?z%m.m** use* 

2 tt«tb«»&JitKr amar o©ffi«orn*jw«-r 

£#fSKC % ^flVcXfbS-tf&m 2 MBA 

^ec JSS O X , fuiam 2 (4*BJ:b««^i;b«-r ^m ar o 

B3»2*->>ar^.»3ETSSff«i. £ffi*£o 
[0 0 3 9 1 SU 4©»W<DlslBtt* Wl 3<7>^^<D^ 

p 9 *£j$i§ibk:*$i,>t, usba** i mrtaffl^ 
^P!»^i«rjs»?e«Eccta*-rs^^^u^^*, $ 50 
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ma»«*«ma««ffl*ffHi*i<i:oW3er* 

£ £ (2m eA* * a * * €ri»K U ^cDftkO^m^H^f 
^*£*ttffi#*P***iW?:r*. 
[0 04 0 1 mi 5<J0*KO|p|B». A*J*P**©JS 

jfi»*a«LTffi*rs^p^^*S60»«c*j(,»T % 31 

is^p^tu, tttfrr*y>^^>p-££. tu 
taA^^p^^i, ma^-^-cjaB-r^p**© 

«»iffi«tfci»<!:, «maaH£«*ase-r*tHK« 
MKtiffltbesoitKfe^tcfei^or, ftriano 

i*;^>£<t, «riaa«^p»^5g:«jg3#ra*^a 

$mm®9&±. mrsA^^p^^iMiaffi^^p^^i 
cd, -oofiLta^i:b©-r^^2{ifsit*ssi < t, iyia*2 

£2>fa*c % SBWecXfbSl** WWW-fffcJCS 
ma» 1 1 fcT* h ^7 h 1/ 

r»iaff«ffl«:«Ber«* 2 ^sm2*7* 

±t\ tr* ht^ h LrWiB»2 pj^KSisiK^A^T 
S££&sc, buy h©**S#, f!uiem2{itB 

Jtea&wtew- «m ia - o<ofira**-Hsw- £ <t 5 ^is^ 

[004 1111 6©»W<D|§|BT?tt. ^1 3^^U* 

[00421 H7 <D&w<Dmm&. m 1 3 «ct» om 1 

M»«#K:Jc6»br . mriam 1 ffiffiHA»^ttiR-r«W 

SESJJfflKl^A^^nS. 
[00431^18 ©«WCDK««, ^Sft^-C^ o 

mi ^c^umi 7<Di*-rtiir><D#u*j ?*mi9\m 

[00441 
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[0045] <l.l. i6KO±#>H 1 tt. mfc<Otet& 

c<D^u ? ^gfefiSiajS 1 0 ltt. PLUel!»l*jJ:^Hi* 

?r 2%H^.Tt»^. PLU9B1I2. f^^rt/PLLlI 
B^OTt^StrCfcO. A#*n**iN£»ffiFU ffi 

[0 0 4 6 ] ffl*y^7T 2tJ. MX. IX. 
3. 4. 5a. 5b. 5 c *flt*.Tl»&. -t>/<-*3 
ffl^^D^^PLL-arr&SKS^. Ifcfr^n * ^phi 

^ft, ffl#*n**PHio*K«S-i±, HWj^n* *phi 

P t PHIA, PHIB, PHICiLTtB^f^o ffi^^CI-y^PHI 
A, PHIB, PHIcte: v -eti-en, tt*ttHB6. 7. 8^ 

[0 04 7] CtlCCttUT, -Y>'<-#4fcfc* «JC. ffl 

*mt)-?2>±%<D<{>^-Z5 a-5 c©Wtttra««C 
#PHIP, PHIA, PHEB, PHICCD^Tv fflffi^St^CC— 

ttiJofu * ^phia, phib, PHiccD^e^^ff-^i urcoS: 

[0 04 8] PUHBl tt* A?J*P* *IN&:7-f-F 
^»*3*ifcH»j*p* ^PHiPicoffitB^btSU, *n 
6©<a*B3fc*JStfrr * <fc 9 5C, c* * * pll-outcd 

fflffl*w»-r*. cncc<fco, hw^u**phip, phi 

A, PHIB, PHIC<bl/-C, AA^P 9^INCC|QX90. l/3&> 
ltt. 3 6Ct> *p**^@Bl 0 l©tt«*»feA# 

[0049] <i.2. mmm«<oim>m2^ plusi&s 
^ ^phip^^a^^d ^ ^iNcci^ffl-r^cfc^tc, n 
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[0 0 5 0 ] MfSSSSl 0{J. 7^£;l<vw W^-f > 
16, B£SKBB 1 7 . iffllfnl5lB2 1 . tecfcc* 16 

»iiri«jntfco % afts&ctBR&iOTffitttt 

Wliiftoti,^. BJgjBSiBB 1 7 «CB\ ff-Sf 

xo [0051] C3>«fc 9 cc % v>#*uis-*-c& % mm 
Sandra*. 

gcD7 - hv< y ^Jb-^i urM$tir i^. cod 
tab. V>if**s\s-*\*9tML>. -eoRffiJS. 

«©v2fflL iarrsiHi© 

[0 05 2] fistxfr^i W^-f > 1 6CD5IMSkfc, 

1 3otHR«ccj:-or«3esn*. *7^>£1 

3fcfc. 0|jU*. 1 0 tf» hCD^^JU*«>>^iL/r« 
20 HESnri^S. ZjlKT«3HSn4*r>>^ 1 3CDH-IS 

*?*}\,<f4 L-^^-Y> 1 6coil5iS«, i7V>2 1 3CD 

Wot, mtr&o u^^. *-)>^i3*jf^ 

^7^>^-c&?), -eofHttffljW. ^ct^^^w:, a 
[0 05 3] 1 3JC{i, fittBtkRSl 8*$J;tf 

30 aorsi 2^$ntt^ 0 ta«tt«si sccra, y 

^^iNWn»ja@Bi e«cj:om^a3tir»6n^ 

[0 05 4] ct«tb«»i 8», il^^P-y^DL-oar 
(<fc D jEMtca. ig^o^ DL-ouroa«Jt«*c^JB 
Sn/^o^) o{it0iA^^a^^iNco{itai^, 
A*^P9 ^IN02^S8C:iK:J:k«l>, iiS^P^^DL 

-our<waffi^atir*jnw k 1 3^tmffl^^ 

fi»atk«gi si*. 5R*offi«©rti*jw»r*j: 

[0 05 5]|[ggl|2^ PLLEIB 1 ttttfftfcMttr 

in*iA*^n^^iN<bcDr^o{ita^--^-r^, -s-ftfo 
so D^^Wb^kfiti'^^ r 
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[0 0 56] f&MTT £ £ 5 Mf&0» 1 0 CCttJt&CD 

■are*- FtfMistvcfeQ. o<Dttra*> 

- f fawho***- fmh*6 o ^^>tts 

^^w, awsi 2 fejt i 3 *-Fe 

#nxcfci-5(r»T. «bff*-Kc:i«:, Hft«ttfl%fr 
[0 05 7 ] BflnaBi occfcorfc, WM^Jior 

comfem&i i (ia 2 i) timsMc. mwommvc^m 

ft. -Weft. IWi»iaK2 2*5j:CJCKffl«IiaiB2 1© 
— ^ATJ^A^Sft*,, ft-^DL-Acr«, 

T\ TFFJ iBSiaTS) 2 3fcJ:- 3 T, £j&£ft&. 
^/c, fig DL-SEm, FF2 4CCfc-oT£j«3ftS. 

§T§SSl3r«#DL-^cr^* F 5 ftr i > £ i * 

■^DL^cnwrtf*— h Sft, ft-^DL-sa^^y-h^tir 

[0059] /*JUX#£>*9C>te* hA*&C«A^I^ 
p**iN#A#3ft, *p»*A*Cc«»»*p**n-. 
an** A2> $ ft t 'Jt^ AJitfCtem^VL-AcrfrAJj £ 
ft£. -£©ISS fc ^Jt/X#^>#9fci\ AZJ&Vvtriu 

<di #uv*nmc±tc* m^DL-Acr&Ty-- f 2*1 r 

[0 0 6 0] ^-FIhIS&2 7&S. Fff^NDCCfet^ 

xmvmtcmmrzo FF2 3©-b* ha»cc«, a^j 

*Psr*IN#A;&3ftS. -etlCCcfcO, FF23U, a 

Tjft^t £ L/rm-^DL-Acr^rta^-rSo f f 2 4©-* * f 

A^cctt, A**P**iN#A£i<*ft, yt»hA*«c 
«il^^D^^DL-OJT^A^5nSo *<MS*. F F 2 
4*>6. ai^ff-^ibT, »#DL-SEWttttF3ftS. 
[0 06 1 ] aflSEIBl 0 6C«, y-fe*F«-*PL 
L-RSTSrfteW-SA:*©^ »*2 5, y-hIsI5S2 8. 
*J<fcD\ »a«IlBllS2 6 3&s«toori*S. 79^25© 
^A^Cc«fi-^DL-ACT^A^§n, * n v ZXJjlc 
FIh1&S2 8£jIDT. A#*p? *IN#A7}3 

ns s H3ifnieJ&g2 6», 7^2 5 0Bi*fi^ pl 

UaKl©iWfc6A*;*ftS««y-fe? F EX-RST£© 

H®*o£ v y** Fft#PLL-Rsr±uratfrrs. y-b 
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v hft-^PLL-RSTti. KMMV5 OfcitX^U** 

[0062] mmtsi$& i o cc», «* e>ic, fiitfBJtesi 1 

8 ©JtSa6*CC 43 <t -3i,»T . -jStttlslft 1 0 & P * ^«fi8 

10 *m#LK#ai#i*ft&. c©a * *m^uaz. ase-r* 

[0 06 3 ] PLLlU&S 1 ©J*^6A* Sft*IW»«#C 

9. SHHgl2. teJrtf. *-F«W«5 0^A*S*i 
£ 0 rao<^W^%A*StiSWi»«-9cowi2 
tt, A*^a»^iN©Sifi»CDaH, jffi«lto 
KHWB^-r**^* D . 1 2 fcj:^- FWI 

»»5 0^AASn&. 
[0 06 4] <1.3. »f¥*-F>H3B, Ifililgl 

FMU *0>zm#- -tv h*-FM2, fcJ:C>\ ftnfiE 

*-FM3©3*-F©iai%jswr*. n»3W«Asna 

teHKl 0*s«r^«rH»&l/rc«Cc. m«^«y-fev h 

EX-RST£MDT, hft^PLL-RST^^A^^tl^ 
«-F*HH>5 0» % CtiJECSLT, «rff*-F*' 

Khwv zmimm*:- FwiicRsr*. a^j^p ^ 

30 [0 0 6 5 ] JsJ&VLv 2mm<D$mW5ETT2>±* * 
-FWP95 0». ttff«-F««9 F 

*-FM2^iaws#*. *^>*aiw--fesrF*-F 

*13©H-»fiB3W. ?HS^1 2icj:or»tH$n, 

ff*-Fr**«aw*-FM3^iaws-tt*. awm 
8{c^^rs^ii$n^o 

40 [0066] KFfP^r- Yttmzm*- FM3CC*-5 1 , 

SfJtSum-^cownicjco'C, iffiflStbOKE, ^/c« v A^; 
5 0«, ttf^-F^^^>»atg' -b^ F^e- FM2^ 

: ^^h^ktmmm^cx^ y > » i s'^Boeirti 

"ccJ:r>rjB»r3ti&. * * > * 1 3 ©tH&ttOESf aW* 
so 7t^i, *-F*d»»5"0tt, HCX, atrfg*-F*afi[ 
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[0 06 7] ft^*- F#, -fe 

•te v F«#PLL-RST#A* 5 *l£ i . FWHWM 5 0 

«\ «*.», H4«c»*r<fc5<c % 2tr*F <*-F»# 
/£#M)lfc£tfMD2) T. 3«©«&ff*-F**»r*. 
[0 06 8 ] <1.4. «W»afJ- : C:-F>ia5». A*J* 

n v zmmm*:- fmuc**** i o <Dmt* 10 

FTW. *-FWfBieR5 0tt, 1 3£y-te* h 

#Jit#Ft- FNa-v^tf L/A:»cc, «tJKcA#** ? *in 

3^2:^±3&^^Jtl*-C«, ft^DL-ACTfc^O^m-^DL-S 

[0069] BSMtitc A^J fa*^ in#:£e%±j&** £ % 

JH, S^^n*y *n-out^ »«W&C'W u^;l/*ci^ 
£ft£ 0 MfS^n* ^N-oimi. f^^Ufw W ^-Y 
> 1 6 £@5©I5£[H&§ 1 7 Sr^frtttcSIJifi <i»Sl9 
IB) rtittilti* U-^UtfsJSSsSnr, 
^DL-ajr£UT3in£o ZCDtcisb, nmnfrh. ccd 

K^^P^U^/^tl^t^, 3S3£^n * ^DL-O 30 
[0 07 0] il-^DL-SET^^^- H3tl££» P 

y>^*^u~**^^#B£&£ 0 cnccj:o, 

Mf&£n*£N-our£l,~c, y>^^u~ £©31*11$ 
RB£¥J^JB Crttto*. £T£J5iIlfitt*U 

-ira) *ts9^S*ir^£cDT\ ffl&Wv 40 
^N-oarcD^^i/Xilii^, »/JMiI£ttS. 
[0 0 7 l ] B#£iJti&c, A^P^ii^ft^fc****: 

[0 07 2] FE&S2 7tt, Mi**- F#»8B»e 
~ FM3&C#>££#CC|iB~?T, ft^Cl^ft#C2£Lr x 51 
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OTCtt* HeSS2 7tt. ANDIs]SgiUr«^$n 

rir»&. c<Dtctb* *— Ff5#ia$H©2#-£a-c£>&A 
a y *M83ftI'J-*:~ FmlTW. «*ta«fi#Cl£ fct 

[0 0 7 3 ] ^^;bx^0>a?9ti. *©W«Mfi# % misi 

0imD>^;*2&£it&rr& o 
[0074]^ FM{BTffi5 0 v 
UXteK) , ^rjti*>6 l^a-; ^MTO^CD^Mt2W:*5l* 

5 0tt, «jff*-F*, #^>*?fcl£ • -fey F^r- FM2 

^m&z&z. -eoT, B$^ijt2tc^^^;i/x^7^>^ 
9 cDtt^ffi^, sirs 1 2 ~v£5t ?n-5 0 c <onm.m 

tt. y>^*SxU-^©«M*#ffi£bTW«J33h*:A 

m<ommcct>tc ~> r fft>nr fe j: c » B 

[007 5] < jT5T^?^{S»^g1uF^¥rF 5^ * 

c:A*^» ^JBOTHH*- FMrrtHRS tife^^ 

Ad: 1 SCDgfS^l^^CT^©, 

n: ®m:*$<fc^ 

[0 07 6] cn60HK«ffi^&£« H6 3W^r<fc^ 

(A^^ti y ^INCDJ^»I) =2tx c ; 
(13^ ^»<oafi^n v*N-ajr©JSitB) =2(t +xA 
d) ; fcjcc/, 

[0 07 7] »^fflx«, 
x= (t / Ad) • (c / n - 1) 
= (a / n) • c - a • • • (£& 1 ) 

r^^nS, CC-C, KKatX. a=t/ Ad:T* 
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C007 8] a»IalK10r». -£CD3& 

ffHtttt&K. *? V > Z 1 3 *>s a ? ^tt»*SP»-T *> 

mc \* . Mf§Isig§ 10^6 2cJ£ t,/cfcH;*j^n ^ £ pu-ou 
[0 07 9] St«lSl 2\tVV h^xT^^Ctfe 

JHt*. t= <n<Dfg#() • Ad; ifcSJrSteRJgT* 20 

[0080] <1.6. ScSISS*- F FMJT 
WWW*. ffifBJHRBl 8©ffl*«#fc<D#30BS*i 

H7B, iim**4ici^3ftTi>* 30 
[0081] assess- fm3t», hmm2 7«, 

S^-Cl^alfflS^ ff#C2<bUTFF 2 3©V-b? hA 

feBf ft-^-DL-Acrtt^y- h ogfco^ n ? ^ 
rusJHinirtt, Sft$Lfc<fc5Cc, Sfg^o^iwur 

[0082] ilJE* P VOL-am*. m^DL-^CTtf* V 

0^6. Wdrjpf 5 ^ UY^>f>l 6£BKiHBKl 

mm* rtt*>^, A**n*^ii^o^<D^±#9 
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[0 08 3] cnrair, y>^i/u-^<oasa 

[0 08 4] Ctlii*, y >^F2'l'~-*0jBBS 

fi#DUAcn&«*y— h £nfcf£(Di!$I^a * &oi-cur<D 
A*^n^^iN©ffiffiJ:i5feiin^. CQttJBiS. ff^J 

ti43?p ^> ti6^ i^cd i> o ^ i^^cc *j i > x tim I, r t > 
[0 08 5] mmsm i8«, a*>*u * ^in©^^ 

ffll:t«S 1 8^, il^^a ^ ^DL-ocrr (H»±, Mfg^ 
P»^N-OJT&HI«) ^4 (SKSJt) ffilC»JHLTft« 

[0 08 6] tC^, ^Jti2^6^Jta3$-CCD^n 

M^^p ^ ^ n-ojtcd ; iJi x $M&M < 4±L*Eth$& 

-ecDfh^^:, 1 ^ v f«WC <b CC 1 -ToJjBlfr 
5 0 Wot, il^^P ^DL-OfTQ^^^^ltl^, 19: 

mm^< ^ti9>^ HUHcflR^n^jnig 07 
-cat 1 ^ o •> ^ an) <d«6c, a -v zim^tm-rz. 

[008 7] tmitlAfrbm Mtl6S-CCD^ CI ^^(C 

^^i, Btmami 8«, ilffi^n»^DL-ajr<Dffiffl 

^^>^i3«, *<D*mm&* i#uv*mmz 

[0 08 8] C Oct^tC, {RiMI*- KM3-CB. 



(12) 
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py 2Hr^<D^)l>xmic$ZW)&$>^X~ Mfelnl&l 0 
y ^N-oirri ur % ^ojfijsBRftsAA^n y i?vtfD 
[0089] <3^WSMS^M> o cc . »«Jt& 

try h[0]3W, mmzm i > KiS^sn*, 

[0090] H8{j:, ilfgtbCD^Hfc: £ a ^{§(§118 

t2icc*ji^r, ^o try h[o]tc i^AASti^t, 
fmapsss o «. n y <WF«t22-^at 

23) T?», «M**~ F*# • -fey h*-FM2 

[0 09 1 ] 
R: 

t: 1 3©«-Rffi*Jor**i*<oa«»^ay 

Ad: ij^ls* 1 3©WRfflx>*l ti*. £ £T <L <D V 

;V-r ^^7-{>16 (D)I5£SC7)*i # ; 30 

n:«E*r©»SJi:: 

xo: tf-Jr^l 3<O^IE8Sr©H-R«;*J<fc^ 
x: #^># 1 3^R*gT^*Wfctt«fl»M : 

RSlx»6. 
xO= (t / Ad) • (c / n - 1) ; id 
x=(t / Ad) • (c / N - 1) : 

[0 09 2] L/c*Sot, SCR.i = N / n: *JEHTS 

40 

x- it / (j • Ad)} - (t / Ad) + CxO / J) 

• • • - Gfe£2) 

[0 09 3 ] HM1 2tt, »^2fC^i^C^r, fttfS 
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[0094] ^j^g^^jgjgkTg^ogtc. * 
ta?*JM>. rtttoft, A**n**iwD«JH«orr 
*»^oa«lBlB l 0 ©MffiCcoiiTtt^-r *p y 
^MXB«KK > r«IKK:«>. *«Sm#coMT2^AAS*i 

Wafs#C0NTT2^, «*.«. 9 fcTy [0: 
CCtt> ty FH^8tT7 F<D{f^[l:8]CCj; 

[ o o 9 5 ] ei 9 » % m^ix:s}<om<o—m^mM^x 

S^rBMBETC**. HQCDWCfcfc* «#[l:8]«>ttiOt» 
Tti^ObT^ b£ 1 CCK3er-5CiCCj:oT % Jt*i<Z> 
«§b^JB5ESn^. ffliltf. Wiiir, 1/3 £Jg^ 
Ofcl»£^tC«. »6bT^ F#l &Ci£5£;*ftS 0 

[0096]*- Fmarass o mwm^am2<om 

ttft*- F&#0*S!IJl . -fey h%-FM2"t9 

x= {t / (i - Ad)} - (t / Ad) + CiO / 1) 

• • • • (#553) 

xo: *7*>* 1 3or>^MByCDfh»fii; 

x: 1 3^Rffir^€f«ffett«JJtl!ffl : 

[0 09 7] atff812l&. »a3«Ct»4^t, 

mister weeRioft Kft:ft«»H:Mz>Tr v 

tt % «OT*- F*««IK*-FM3^i»»S-tt-6. 1U± 
CDJ: ^(C i®fg|g]K 1 0 r&i, ^ a y ^HJBd«M*W 
5it?CC4> % *v>^13^, P y ^tt»*S5Br*tt 

[0 09 8] <1.9. U-fey h>CC*C, 7';f2 5fc 
J:^-F@B2 8©«iffi«:o^rtt98"rs. y-F0 
[?S2 8«\ -y- MeIgS2 7 ilSISCc, SfrfP*- FjMRW 
FM3tC^>^^:^CCPHo"C s A^J ^ P ^ IN^rilia 
7 9f2 5©^D^A*^T5, -^tlKl 
tt % y-FlHl5S2 8«, ffl?LUs A^^P^^INi*- 

[0 099] VkffiM*:- FMTCtt. 1 ^ P * *Ji»3<DPi3 
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1 ^p 9 ^i^W<^ra(c % Mfa ^o-;^ N-ouri L 
A#*p * *MSIf+$H:- Fml'v BsWWtc^frr*. 

^ot, #^>£ i 3<oimm&* mttiumztiz. c 
[oioo] <i.io. mmmm&>-?tftc. 

^ ^PLL-oari U~CtitfJ$ti2> 0 A\s4~r4 

ttfttHRossxT-^iiiLrc^. taymmmt*. mm 

[0101] f^^il'f-/ U^7^f>33(Djiil^ 

« v 7^ -^3 zicjz^x^^- K£n/t_tT\ ~r^* 
JVtw W ^-T>3 3^iA*$n^ ^o^m. ^ 
%>\,?4 uj^>(>3 3<ommmtZ.. ti^iszz lcott 

L-oirrcDMfa # p # N-oartcSt -T £ M5£Mte , 30 

#*>£3 l^T^^^^r&o* -ecDtt^ 

[0102] 3 1 5ci3\ &tSJt«S3 5*5<fcO* 

i^3 0^$ntt^ fl Wb«ffi3 5K, 

hiHigS3 6^iii;r*^>^3 (i 

fiitSSS 3 5tt, W^P^ PHlPOffitl £ A* * P * 
^IN(D&ffi<b^r, A**P 5p ^INOlJWWCTiCCjfcR 

-?tx*Mm?z>& f >i<t. m^si, tfttaimaniiiK 1 

[0 1 0 3 ] Mg&g 3 6te. P**tfcfcHSP2 Oj&sffi 
;W£P**M^LK&Cfc<!:-^r, fiMJfc««3 5(Dffi 

^;ft^jii^& t 3tc^^>^3 i^e^-r^o -r^*^. 
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wr, 010 5 cc. ffitHJtias 3 5 omtim^ t 
p * vm^uct <ommm* tu^r * a n d mv&zmz. & 

[0 1 04) ZCD&'yVL. iMgi8Sl 0O»f^ % P-y 
*r^>^3 lCDft^filOJgtr«»Jh$n^ 0 CCDtctb. 

[0 10 5] mm&3 0&. S»«i 2Ccjc-?rii{g[eI 

b§i ocd*7?>* 1 3©«-»:ffl3wj8isfs*ifca», m> 

F^*^>*flW • -b 7 h*- KM2 

PHIPiA^^P v #IN±<DM(Dm3&— WIT Ztc&XDif 
Rffi. iTfr*^ {ifBPMSSS 1 l^P^^^gi^c^ 
A:«>cr>«-»ffl*, ft6^D»8BU ^jBiU-C*^ 

M2^^ff iffi{S@|l8 1 0 <DP v ^tX^P »^ 

ttiiiB2 0fcj;^T^^tu$n/c^-c. mnrntz 
p^r^o cco^^tc, *^>i>3 KDimaw. ma 

Jfc«SS3 5£««S3 0<Dl^m&Cj:o-CMtf$n^^ 
[0106] ^7^?>^3 l<DCTWffi«. ^7^>^ 1 3© 

x: 1 3©tt»tt ; 

t: 1 3OW-«[«*J0-C*^i*©jWS^civ 

^N-om-o^M; 

Ad: 1 3<Dlf^C#^l tix^CTtCD. 

^U^^ U-i^-Ol 6 CDjg5£M0D*i^ ; 
r: #£>£3 10ltfa:ffi^or*'S<!:^<Dffi^7^P^ 
^PHIP<bA^7^P ?r ^IN(^racD{4ta^ 

Au: XVZs*3 lcDtH^iii^im^cricD, 

u^^-y>3 3 (ommmoiwfr : 

V-Au=2- (t+x-Ad) -r: 

[0107] cntcj:»3, 
y=2 -x (Ad / Au) - { <r-2 • t) / Ac) 

• • • • ($C^4) 

Au= Ad; 

V=2-x- { (r-2- t) / Ad} • • • <$5£5) 
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[0108] mtm3 0(i. »S4*A:ttttS:5K:t>i 

*7^>£3 l^i&££n£. cftccj;^ Wit«, oSf 
<D* u 9 ^flMHatB, ttfBP3ttBB lltt. n * * 
tt»±**. COfcafr. PLLBKlsHttffCIBftL^ 

^M^n/ci^^c Mfgrnssi o tULmsmmm i<o 

ttitJP&y PHIA, PHIB, PHICiL/T, A^J 10 

» UTCO^a * ^SkfiHsIB l 5 1 celt 

CO 109] itt¥&3 0fc, SiJSgl 2&RNBCC. V7 
i^SB-C*^, S«rtt, fiWBEIJBBBl lCCJ:-^ 

s*«flrr*D. B5eiBfflaB3 4©iBK**. ai«j«c 

(r-2- t) / Ad=k; 20 
y=2-x-k - • • ■ («K6) 

[Olio] ig#rsi3 ott. f«**md8cjCS0t» 

[0 1 1 1 ] <2. *«©»»2>*p?*£JiJ®Bj&* 
WAT**** *®tttt*Xl**BB (09*«, B 1 <c 
WS«BB6-8)^ *P**£i8BB£<fcfeec, 

BB6^8©C^n^<D*CC % »JH*12 <B2)(D« 
«B««fe0ff^imS&BA«^f«KB^9fiEt/fl 40 

v 4?Bt&&. 

[0 112] COKfBTtt. BB8©tt 1 «cai»S4 0 3W 
«*>oTC>*. C©aS»4 0tt, CPU<b, ^ 

Kio2ii, hbs <k<c>iBT\ ®J^4 0*£3rOTC> 

£o 50 
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[0 113]*Lt. FUBBl ICtt. 2jMK 

40(Cj;i>tI^^. SBHS1 2«:*fl/T« 

SShS^ftSlOfiW, *<D**S»84 0CC*tl, 
ta«n*J:5K:. PLU3B1 iia»»4 0i©WI«: 
«#«WEK3tt*. ifR84 0«. IsI^8CD/cfeCD3S 

[0 114] ^o-7^ai0 2W 3 6CC. v 
tt, PLLBB1.^6«*&Sn-5*- K«#MWCf6Sl/ 

iS^UT, ffi*^ntr^PHICLtUTaiH|4 0^««& 

it*. plUsI^ 1 <D*<E>Mfg®B& 1 0 ©ttft; 

[0115] cntcj;^r v 9lfitS4 Ote, BB8CC** 

L^jgg 1 3Wfbff*KB60ft:ii:«©W*^n » *phio&*3c 
n«o«»*»^*c&ccj:-,r, «JW 1 2 tfWfcT'* 

[oii6] PLLjpj&g i *mft*mfehtcmk<o 

ttl#*Pv*PHIP, PHIA, PHIB, FWO&*3c5£0ftt>BS»3 

(ommic, w»4ot«»it l »wi23Wf9^ 

BB6^8©*3|KZ>ttf¥*J»Cf*Ct«:<, 9HHI4 0 

[0 117] 3 6&c, iW&tb©a:M, ^ciy^ 
JWW<z«H©l»«:«>» JWW4 0 3^B8o^ct)«Ha 
*Mlt. MQj&»«ni&brFLiBB10ft:ab<ai 

r^o, @B8<D**oAaa^<D«»fti»a>r**. 

[0118] £/c v B 1 33WSs-r<fc^CC % w*$m4o 
^ PLLBBl«C**«toS«S»3 0<D»»*WKto 
0-r^>J:5{c. ^d*^SfeeRBB«:«J5S-r*c:ifeni« 
CO^P9^Sa@B10 2at?tt, »»S4 
01*. BB8<03ft«XDilS«S®*tf^iit>CC, 

1«, Fft^MD^D^ ^It-^LKiiC^i^^r, fit 

«t«4 0*sa»«iffi*ff5i#«:tt % ffl^^P^^PHIC 
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[0 1 1 9 ] Ptty ^^HI^l 0 2 a$C*a>T*>, £ 

a ? ^^rrhk i o 2 ±H«<o*»*#»e>tt*. -rfrfc 

[0120X3. *M(0««83>ofif«:. WJI81 2 
t=r • Ad; 

an*. 

x=T • c / n - a • • • (»S7) 

[0121] c<om&tc\* % ®2<ommmv&i ov—m 20 

HI 4*^irj:5&c^Hir£C<hte£.o-C s SlffS 

BlOam M(SJt<D^JE, *5<kc* *a**JSJH© 
KlSteBRl/T. Wjf^f^ u^7-f>l 6<Z>5I5Ig 

Stlfcl*. jftf&iaHl OaTi*. y-fe* F«#PLL-RST 

ji/^-f w^>i eojHifioaftffi^ i^i2^c 

[0 1 2 2 ] H 1 ACOmxU. J*JlX#y>$9<0—&i 30 
7;^7 , l/^4 7i^iitl^ 0 M<DU^^4 

era, tsEinaaKstir^o. ««*n**N-ajr&, ne 

r % aaou^x^4 6^fi8f$i«, mmtzti 
hMxn^ MfSitKisrr strait, ^vux*utfj-r*. 40 

[0123] t/7f U^X^4 5*iUMSf^t -fe 
*£4 8«:, F{f-*fM}itfc<!:^t,>-C, 

tifrZmtRLX; 1 SMS^T*. 

■feU^^48tt, ij -fe * h ft-^ PLL-RST^A^J 5 tltd®. 

•#*a!RU *n«5W>«IBTtt fc <&tltbSSSl 8© 
ltt&«*&iWWS. 50 
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[0 124] F«^PUL-RST#A;fcS*l&£. » 

(&03S1 0 1 3 

^7hU^»4 5tt, A^7^P v?IW>XL*>±fr 

jd^t, A#^a y ^incd 1MI l^n^ 
^«Jt8) <DBUCt, hU^^45^6*^>^ 1 3 

[0 125] *^>^13(t h U^*£4 5*»6 

^<jvx3WA*snsc:<fcK: % i roftijsi-r*. 

l^n-sr^HW*ISfci»M[T. 1 3 0»HK4B 

li, fflSc/n«C-«l/tC»S. CORpja-C, 

i acDH-RflbP. +mt** f/c#, f^? h$*i?c 

^1 5fctt. 2- • c / nCCfflS-r*ffl*J, A*>3ft£o 
[0126] ^n-^l 5©Hfc&S#fcI\ -xtfEWbT* b 
tsy b$tlfc±X* <fV*t)\,?4 IW<5-Y> 1 6~v£% 

TKjesti^ttiia— m*fr?A i"iyj> 
i 6^$ns, 

[0127] f^^^-r-y \*4y4 >1 6 

l 3«cii{tffltb«iSl 8<DW^fi#*sA 
^$n^>o cn«cJ:D. MiRl 0<O»WHE*-FM3 

[0128] <4. Xft0)Btt4 >^€ffC, Sgg3 0 

[0129] commmMm 1 1 ari», taDnnnia 

Kl 1«C*jW-6»»«3 0CDf^t>0(C, *-)>^3 1 

^e-FM^w>te<l:0'n^^m-^LK{c<fco"C, ftij^is 
ti-So ^fSInlSSl 0 a(c*j^rfejB»iaBSl Oil^fil 
*C % *^>$r3 1 <Dfff-^fif«, ilSiC*Jt^r«, y-F 
[°IS§3 6 ^jlDrA^$n^>{i+|i:bKS3 5 OfcWtff-Sf 

[onoifbt, y-tz? Fft^PLL-RSTjosA^sn 

3<DH-^ffitc<fcorilSr^nSo <t^i$Wc 
t», i^fg[5I5Sl 0 (02) ectei^r, Si»Sl 2tcj:o 
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